Adenovirus vector covalently conjugated to polyethylene glycol with a cancer-specific promoter suppresses the tumor growth through systemic administration.
Cancer gene therapy with adenovirus vectors (Adv) is limited to local administration because systemic administration of Adv produces a weak therapeutic effect and severe side effects. Previously, we generated a dual cancer-specific Adv system by using Adv covalently conjugated to polyethylene glycol (PEG) for transductional targeting and the telomere reverse transcriptase (TERT) promoter as a cancer-specific promoter for transcriptional targeting (PEG-Ad-TERT). We demonstrated that systemic administration of PEG-Ad-TERT showed superior antitumor effects against lung metastatic cancer with negligible side effects. Here, we investigated the therapeutic efficacy of systemic administration of PEG-Ad-TERT for the treatment of primary tumors. We first evaluated the transgene expression of PEG-Ad-TERT containing the luciferase gene (PEG-Ad-TERT/Luc) in primary tumors. Systemic administration of PEG-Ad-TERT/Luc resulted high transgene expression, similar to that observed in tumors for the conventional cytomegalovirus (CMV) promoter-driven Adv containing the luciferase gene (Ad-CMV/Luc). By comparison, transgene expression was 2500-fold lower than that of Ad-CMV/Luc in liver. We then examined the therapeutic effect of systemic administration of PEG-Ad-TERT containing the herpes simplex virus thymidine kinase (HSVtk) gene (PEG-Ad-TERT/HSVtk) for the treatment of primary tumors. We showed that PEG-Ad-TERT/HSVtk produced a notable antitumor effect against primary tumors with negligible side effects. These results demonstrated that PEG-Ad-TERT can be regarded as a prototype Adv with suitable efficacy and safety for systemic cancer gene therapy against both metastatic and primary tumors.